^  a ; «  n  ¥  av 


OHIO  R!VE?  3A31N 

3.A5T  3PANCH  0»u  CPEE-C  CnA'/^ORD  COuNTV 


PENNSYLVANIA 


CLEAR  LAKE  DAM 

NDI  JD  NIG  PA-175 

CER  ID  NO  20-3  '  ' 

/ 

WILLiAM  MORTON 


PHASE  J  INSPECTION  £EPORT# 

■  v  ~ ' 

NATIONAL  DAM  INSPECTION  PROGRAM 


uj  3  /-sv  -C^  00  rX 

O'ewea  3y 

L.  ROBERT  KIMBALL  &  ASSOCIATES 

CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENSBURG. PENNSYLVANIA 
1593' 


DEPARTMENT  OF  THE  ABMV 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE.  MARYLAND 
21203 


Original  contains  color 
plates;  All  ETfC  reproduce 
ions  will  be  la  black  and 

Whit**  '  _ 


MAR  0^-1981 


OMC  RIVER  BASIN 


EA3T  3PANCN  Ci!_  CREEK  CRAWFCRC  C CUN’"' 


PENNSYLVANIA 

CLEAR  LAKE  DAM 

NDI  ID  NO  PA-1 75 
DER  ID  NO  20-3 

WILLIAM  MORTON 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


P'ecarec  By 


L.  ROBERT  KIMBALL  &  ASSOCIATES 

CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENSBURG.  PENNSYLVANIA 
15931 


por 

DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE.  MARYLAND 
21203 


MARCH,  1981 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investiga¬ 
tion  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure  cer¬ 
tain  conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  The  spillway  design  flood  provi¬ 
des  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
detemining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATES  OF  INSPECTION 
COORDINATES 


Clear  Lake  Dam 

Pennsylvania 

Crawford 

East  Branch  Oil  Creek 

October  20,  1980  and  January  15,  1981 

Lat:  41°  49.5'  Long:  79°  40.5' 


ASSESSMENT  / 

The  assessment  of  Clear  Lake  Dam  is  based/  upon  visual  observations 
made  at  the  time  of  inspection,  review  <&.  available  information, 
hydraulic  and  hydrologic  computations ^stability  analysis  computations 
and  past  operational  performance.  The^nspection  and  review  of  data 
of  the  Clear  Lake  Dam  did  not  reveal  any** problems  which  require 
emergency  action.  The  dam  appearypto  be  in  poor  condition  and  poorly 
maintained. 

The  Clear  Lake  Dam  is  a  high  hazard-small  size  dam.  The  spillway 
design  flood  (SDF)  for  a  dam  of  this  size  and  classification  is  in  the 
range  of  the  1/2  PMF  to  the  PMF.  The  PMF  has  been  selected  as  the 
spillway  design  flood  based  on  the  downstream  potential  for  loss  of 
life.  The  spillway  and  reservoir  are  capable  of  controlling  approxi¬ 
mately  6%  of  the  PMF.  Based  on  criteria  established  by  the  Corps  of 
Engineers,  the  spillway  is  termed  seriously  inadequate.  Clear  Lake 
Dam  is  classified  as  an  unsafe  non-emergency  dam . J 

The  following  recommendations  and  remedial  measures  should  be  insti¬ 
tuted  immediately. 

1.  ^‘A  detailed  stability  and  seepage  analysis  should  be  conducted 
by  a  registered  professional  engineer  knowledgeable  in  dam  design  and 
construction  and  should  be  conducted  in  conjunction  with  a  hydrologic 
and  hydraulic  analysis  of  the  structure  to  increase  spillway  capacity 
and  the  stability  of  the  structure,  j. 

V 

2.  The  method  used  to  block  the  penstock  should  be  investigated 
by  a  registered  professional  engineer  knowledgeable  In  dam  design  and 
construction.  Repairs  should  be  conducted  accordingly.^ 

3.  A  method  to  drain  the  reservoir  should  be  prepared. 

4.  The  debris  in  the  spillway  near  the  left  abutment  should  be 
removed . 


CLEAR  LAKE  DAM 
PA  175 


5.  A  regularly  scheduled  operations  and  maintenance  program 
should  be  prepared  and  implemented  at  the  dam. 

6.  A  warning  system  should  he  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

7.  A  safety  inspection  program  should  be  Implemented  with 
Inspection  at  regular  Intervals  by  qualified  personnel. 


Date 


P.  Jeffrev  Kinhall,  P.E. 


APPROVED  BY: 

3-7 SUjL  V 

Date 


I  AMES  W.  I'ECK 

:0L,  Corps  of  Engineer* 

'district  Engineer 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 


CLEAR  LAKE  DAM 
NDI.  I.D.  NO.  PA  175 
DER  I.D.  NO.  20-3 


SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  Initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Clear  Lake  Dam  is  a  concrete  gravity 
dam,  130  feet  long  and  11  feet  high.  The  right  edge  of  the  gravity 
section  abuts  natural  ground  and  is  formed  by  a  concrete  non-overflow 
section.  A  vertical  concrete  retaining  wall  exists  at  the  left  abut¬ 
ment  and  adjoins  an  existing  sawmill.  An  abandoned  and  deteriorating 
penstock  is  located  at  the  base  of  the  retaining  wall  at  the  left 
abutment.  Approximately  32  feet  beyond  the  retaining  wall  at  the  left 
abutment  exists  an  abandoned  powerhouse. 

b.  Location.  The  dam  is  located  in  the  Borough  of  Spartans burg , 
Crawford  County,  Pennsylvania.  The  Clear  Lake  Dam  can  be  located  on 
the  Spartansburg ,  U.S.G.S.  7.5  minute  quadrangle. 

c.  Size  Classification.  Clear  Lake  Dam  is  a  small  size  dam  (11 
feet  high,  782  acre-feet). 

d.  Hazard  Classification.  Clear  Lake  Dam  is  a  high  hazard  dam. 
Downstream  conditions  indicate  that  the  loss  of  more  than  a  few  lives 
Is  probable  should  the  structure  fail.  One  home  is  located  approxima¬ 
tely  1.2  miles  downstream  of  the  dam. 

e.  Ownership.  Clear  Lake  Dam  is  owned  by  Mr.  William  Morton. 
Correspondence  should  be  addressed  to: 

Mr.  William  Morton 
Box  48 

Spartansburg,  PA  16434 
814/654-7814 
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f.  Purpose  of  Dam.  Clear  Lake  Dam  is  used  for  recreation. 

g.  Design  and  Construction  History.  Mo  information  relative  to 
the  design  and  construction  of  Clear  Lake  Dam  exists  in  the  PennDER 
files.  Information  contained  in  the  National  Inventory  of  Dams  indi¬ 
cates  that  the  dam  was  completed  in  1855  and  that  the  engineering  for 
the  dam  was  completed  by  George  F.  Wieghardt.  Other  information  con¬ 
tained  in  the  inventory  indicates  that  the  dam  was  rebuilt  in  1902. 

It  is  unclear  whether  the  water  power  was  included  in  the  original 
design  or  added  later  during  the  1902  modifications. 

h.  Normal  Operating  Procedures.  No  operating  procedures  exist 
for  the  dam. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  12.91  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  Unknown 

Drainline  capacity  at  normal  pool  None 

Spillway  capacity  at  top  of  dam  1410 

c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based  on 
pool  elevation  1441.0  feet  of  pain  from  U.S.G.S.  7.5  minute  quadrangle. 


Top  of  dam  -  low  point  1443.6 

Top  of  dam  -  design  height  Unknown 

Normal  pool  1441.0 

Spillway  crest  1441.0 

Upstream  portal  -  penstock  Unknown 

Downstream  portal  -  penstock  1433.7 

Normal  tallwater  1432.8 

Toe  of  dam  1432.8 

d.  Reservoir  (feet). 

Length  of  maximum  pool  (PMF)  9000 

Length  of  normal  pool  5000 

e.  Storage  (acre-feet). 

Normal  pool  393 

Top  of  dam  782 
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f .  Reservoir  Surface  (acres) 


Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


200 

118 

118 


Concrete  gravity 
130  feet 
11  feet 
8  feet 
Ve rtical 
Vert ical 
None 

Gravity  section 
Unknown 
None 


h.  Reservoir  Drain. (None) 

i.  Spillwav. 


Type 

Length 

Upstream  channel 
Downstream  channel 


Concrete  gravitv 
102  feet 

Lake  (unrestricted) 
Natural  stream 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  No  information  is  available  relative  to  the  design  of 
the  dam.  Information  contained  in  the  National  Inventory  of  Dams 
indicate  that  the  dam  was  engineered  by  George  Wieghardt. 

2.2  Construction.  No  information  relative  to  the  construction  of  the 
Clear  Lake  Dam  was  available  for  review.  Information  contained  in  the 
National  Inventory  of  Dams  indicates  that  the  dam  was  completed  in  1855 
and  was  modified  in  1902.  No  information  relative  to  the  modifica¬ 
tions  was  available  for  review. 

2.3  Operation.  No  operations  are  conducted  at  the  dam. 

2.4  Evaluation. 

a.  Availability.  No  engineering  design  or  construction  data 
were  available  for  review.  Information  contained  in  the  NatLonal 
Inventory  of  Dams  was  reviewed  for  the  purposes  of  this  report. 

b.  Adequacy.  This  Phase  I  Report  is  based  on  the  vistui  inspec¬ 
tion  and  hydrologic  and  hydraulic  anal  ys  i ...  Sufficient  fn?  ormut  l>>  ; 
exists  to  complete  a  Phase  I  Report. 
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SECTION  3 
VISUAL  INSPECTION 


a.  General.  The  onsite  inspection  of  Clear  Lake  Dam  was  con¬ 
ducted  by  personnel  of  L.  Robert  Kimball  and  Associates  and  a  repre¬ 
sentative  of  the  Pennsylvania  Department  of  Environmental  Resources  on 
October  20,  I960.  Representatives  of  L.  Robert  Kimball  and  Associates 
again  inspected  the  dam  on  January  15,  1981.  The  inspection  consisted 
of : 


1.  Visual  inspection  of  the  retaining  structure,  abutments  and 
toe . 

2.  Examination  of  the  spillway  facilities,  exposed  portion  of 
any  outlet  works  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the  drainage 
basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 


b.  Dam.  The  dam  appears  to  be  in  poor  condition.  The  exposed 
portions  of  the  concrete  gravity  section  showed  visible  signs  of 
deterioration.  Cracks  were  observed  along  the  crest  of  the  dam  and  on 
the  apron.  Possible  undercutting  of  the  apron  exists,  although 
discharges  over  the  spillway  hampered  attempts  at  close  inspection  of 
the  apron.  Random  fill  material  exists  near  the  left  abutment  of  the 
dam  and  some  of  the  material  is  beginning  to  protrude  beyond  the  left 
wall  of  the  spillway  structure.  Some  seepage  was  visible  underneath 
the  left  spillway  wall  and  adjacent  retaining  wall. 


c.  Appurtenant  Structures.  The  intake  structure  for  the  aban¬ 
doned  penstock  was  located  at  the  left  abutment  at  the  structure.  The 
intake  structure  was  abandoned  at  some  unknown  date  and  the  entrance 
to  the  power  intake  structure  was  filled  with  random  material  to  block 
the  entrance  to  the  structure.  A  hole  was  observed  on  the  surf  .ce  of 
the  ground  at  the  left  abutment  of  the  dam.  A  close  inspection  of  the 
hole  showed  that  a  cavity  existed  beneath  the  surface  in  the  area. 

It  appears  as  though  some  of  the  material  used  to  block  the  intake  for 
the  power  unit  has  eroded  away  thus  producing  the  cavity.  The  aban¬ 
doned  penstock  is  in  a  deteriorated  condition  and  a  portion  of  the 
pipe  has  completely  rusted  through. 

d.  Reservoir  Area.  The  watershed  consists  almost  equally  of 
forested  land  as  well  as  farmland.  The  watershed  slopes  are  moderate 
to  steep  and  the  reservoir  slopes  are  gentle  to  moderate  and  do  not 
appear  to  be  susceptible  to  massive  landslides  which  would  affect  the 
storage  volume  of  the  reservoir  or  cause  overtopping  of  the  dam  by 
displacing  water.  No  obstructions  are  known  to  exist  in  the  watershed 
area  which  would  affect  the  inflow  to  the  reservoir. 
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e.  Downstream  Channel.  The  downstream  channel  of  the  Clear  Lake 
Dam  is  relatively  narrow  and  consists  of  the  Cast  Branch  of  Oil  Creek. 
One  home  (approximately  4  people)  exists  1.2  miles  downstream  of  the 

dam. 


3.2  Evaluation.  The  concrete  gravity  da.i  appear,  i  to  he  la  poor  con¬ 
dition  and  poorly  maintained.  The  concrete  gravity  section  as  well  as 
the  concrete  abutments  show  visible  signs  of  let u  rlorat  ion.  The 
concrete  apron  is  cracking  and  tlieposs i h i 1 i t v  of  unde*-.  ut t tng  exists. 
Seepage  was  observed  near  the  left  ihotm.'ni  and  a  cavltv  exists  behind 
the  retaining  wall  at  the  left  abutment.  The  abandoned  water  power 
works  Is  Ln  a  deteriorating  condition  hut  so  seepage  was  observe  1 
flowing  through  the  abandoned  pens  tool. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  waterlevel  Is  maintained  at  the  spillway  crest 
elevation,  1441.0. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule  exists 
for  the  Clear  Lake  Darn.  It  was  reported  by  the  owner,  Mr.  William 
Morton,  that  a  past  history  of  seepage  existed  at  the  dam.  Mr.  Morton 
reported  that  attempts  to  reduce  the  seepage  included  the  placement  of 
additional  concrete  on  the  upstream  face  of  the  dam  several  years  ago. 

4.3  Maintenance  of  Operating  Facilities.  No  date  was  associated  with 
the  abandonment  of  the  power  facilities  at  the  dam.  No  maintenance 
had  been  provided  for  the  power  facilities  since  the  facilities  were 
abandoned. 

4.4  Warning  System  in  Effect.  No  known  warning  system  exists  for  the 
dam. 


4.5  Evaluation.  The  condition  of  the  dam  is  considered  poor.  There 
is  no  regularly  scheduled  maintenance  program  for  the  dam.  The  aban¬ 
doned  power  facilities  are  in  a  deteriorated  condition  and  seepage  was 
observed  exiting  in  the  area  of  the  observed  cavity  at  the  left 
abutment . 

There  is  no  warning  system  in  effect  at  the  dan.  An  emergency 
action  plan  should  be  available  for  every  dam  in  the  high  and  signifi¬ 
cant  category.  Such  plans  should  outline  actions  to  be  taken  by  the 
operacor  to  minimize  downstream  effects  of  an  emergency  and  should 
include  an  effective  warning  system. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  There  were  no  hydrologic  or  hydraulic  design 
calculations  available  for  review  regarding  the  dam. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  level  data 
were  available.  The  spillway  reportedly  has  functioned  adequately  in 
the  past. 


c.  Visual  Observations.  The  spillway  gravity  section  appeared 
to  be  in  poor  condition  and  poorly  maintained.  Random  fill  material 
was  observed  at  the  left  abutment  and  portions  of  the  fill  material 
protrude  beyond  the  left  spillway  wall.  The  area  beyond  either  abut¬ 
ment  appeared  to  consist  of  natural  ground.  An  abandoned  railroad 
tressel  exists  upstream  of  the  spillway  approach  but  did  not  appear 
capable  of  affecting  the  discharge  potential  of  the  spillway. 

d.  Overtopping  Potential.  Overtopping  potential  was  investi¬ 
gated  through  the  development  of  the  probable  maximum  flood  (PMF)  for 
the  watershed  and  the  subsequent  routing  of  the  PMF  and  fractions  of 
the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that  the 
HEC-1  Dam  Safety  Version  systemized  computer  program  be  utilized.  The 
program  was  prepared  by  the  Hydrologic  Engineering  Center  (HEC),  U.S. 
Army  Corps  of  Engineers,  Davis,  California,  July,  1978.  The  major 
methodologies  or  key  input  data  for  this  program  are  discussed  briefly 
in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  completion  of  the  hydraulic 
and  hydrologic  analysis  for  this  structure,  it  was  necessa.y  to  make 
the  following  assumptions. 

1.  Pool  elevation  prior  to  the  storm  was  at  the  spillway  crest 
elevation,  1441.0 

2.  The  abandoned  railway  tressel  upstream  of  the  spillway 
approach  was  not  considered  as  having  an  affect  on  the  discharge 
potential  of  the  spillway. 

3.  The  area  of  fill  at  the  left  abutment  which  protruded  past 
the  left  spillway  wall  was  not  considered  as  affecting  the  discharge 
potential  of  the  spillway. 

4.  The  top  of  dam  was  considered  to  be  the  average  elevation  on 
the  top  of  the  retaining  wall  at  the  left  abutment. 
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5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets  for  the 
computer  output  are  presented  in  Appendix  D. 

Peak  inflow  (PMF)  31000  cfs 

Spillway  capacity  1410  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood  (SDF) 
for  a  dam  of  this  size  and  classification  is  in  the  range  of  1/2  PMF 
to  PMF.  The  spillway  design  flood  for  this  dam  was  selected  co  he  the 
PMF  based  on  the  downstream  potential  for  loss  of  life.  Based  on  the 
following  definition  provided  by  the  Corps  of  Engineers,  the  spillway 
is  raced  as  seriously  inadequate  as  a  result  of  our  hydrologic 
analysis.  The  spillway  and  reservoir  are  capable  of  controlling 
approximately  6%  of  the  PMF  without  overtopping  the  abutments. 

Seriously  inadequate  -  All  high  hazard  dams  not  capable  of 
passing  50*  of  the  Spillway  Design  Flood  (PMF)  and  where  there  is 
significant  Increase  in  the  hazard  potential  for  loss  of  life 
due  to  dam  failure. 

The  spillway  and  abutments  appear  to  be  capable  of  sust  lining 
overtopping  above  the  stated  top  of  dam  elevation  for  a  limited  depth 
and  duration  without  causing  failure  at  the  abutments  due  to  erosion. 
Subsequent  calculations  relative  to  the  stabilttv  of  the  gravity  sec¬ 
tion  appear  In  Appendix  G  of  this  report.  The  review  of  the  calcula¬ 
tions  indicate  that  the  dam  would  experience  a  sliding  failure  at  or 
below  50T  of  the  PMF. 

5.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  is  not 
capable  of  satisfactorily  passing  5f1*  of  the  PMF  (based  on  our 
analysis)  is  was  necessary  to  perform  a  dam  breach  analysis  and 
downstream  routing  of  the  flood  wave.  This  analysis  determined  the 
degree  of  increased  flooding  due  to  dam  failure. 

A  reservoir  pool  elevation  of  1449.4  was  considered  as  sufficient 
to  cause  failure  of  the  gravity  section.  This  elevation  represents  a 
pool  elevation  associated  with  a  1/2  PMF  event  and  was  the  elevation 
considered  in  the  stability  analysis  which  ultimately  indicated  the 
structure  was  unstable  due  to  the  potential  for  a  sliding  failure  (see 
Appendix  G). 

The  flood  wave  was  routed  downstream  with  and  without  failure 
considerations.  The  downstream  potential  for  loss  of  life  and  pro¬ 
perty  damage  is  significantly  Increased  by  dam  failure.  The  potential 
for  Increased  flooding  downstream  is  significant  based  on  the  calcu¬ 
lated  Instability  of  the  structure  and  the  potential  flood  wave  asso- 
caited  with  such  a  failure.  Therefore,  the  spillway  is  rated  as 
seriously  Inadequate  and  the  facility  Is  classified  as  unsafe, 
non-emergency. 
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SECTION  6 

STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability. 


a.  Visual  Observations.  The  Clear  l.at  n  Dan 
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b.  Design  and  Construction  Hits, 
were  available  for  review. 


design  or  cons  tract  ion  data 


c.  operating  Records.  No  operations  are  conducted  at  the  dam. 

d.  Post  Construction  Changes.  Rased  on  Information  obtained 
from  the  National  Inventory  of  Dams  It  appears  a*;  though  possible 
modifications  to  the  structuri  occurred  In  1D02.  Information  In  the 
inventory  lists  the  dam  as  being  rebuilt  In  1^(1.’.  No  other  Infor¬ 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety.  The  dam  appears  to  be  in  poor  condition  and  poorly 
maintained.  Some  seepage  was  observed  near  the  left  abutment  of  the 
spillway  section.  A  cavity  was  observed  on  the  upstream  end  of  a 
retaining  wall  located  at  the  left  abutment.  The  cavity  was  observed 
to  be  in  the  area  of  the  abandoned  intalce  structure  for  the  powerhouse 
penstock.  The  area  was  reported  filled  with  random  material  at  some 
time  in  the  past.  The  existence  of  the  cavity  is  a  possible  indica¬ 
tion  of  erosion  of  the  material  behind  the  wall  due  to  seepage  In  the 
area.  The  existing  abandoned  power  facilities  are  in  a  deteriorating 
condition.  The  penstock  is  rusting  and  holes  exist  in  the  penstock 
near  the  bottom  of  the  pipe.  Clear  Lake  Dam  is  classified  as  unsafe, 
non-emergency. 

The  concrete  gravity  section  has  several  cracks  near  the  crest. 
The  concrete  is  visibly  deteriorating  as  is  the  concrete  apron. 

Cracks  were  observed  in  the  concrete  apron  and  the  possibility  of  the 
undercutting  of  the  structure  exists  although  attempts  to  examine  the 
section  were  hampered  due  to  flow  over  the  spillway  section. 

b.  Adeqacy  of  Information.  Sufficient  information  is  available 
to  complete  a  Phase  I  Report. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
implemented  immediately. 

d.  Necessity  for  Further  Investigation.  Rased  on  the  visible 
deficiencies  noted  during  the  Inspection,  the  hydrologic  and  hydraulic 
analysis  and  the  stability  analysis,  it  is  recommended  that  further 
investigations  be  conducted. 

7.2  Recommendations/Remedial  Measures. 

1.  A  detailed  stability  and  seepage  analysis  should  be  conducted 
by  a  registered  professional  engineer  knowledgeable  in  dam  design  and 
construction  and  should  be  conducted  in  conjunction  with  a  hydrologic 
and  hydraulic  analysis  of  the  structure  to  increase  spillway  capacity 
and  the  stability  of  the  structure. 

2.  The  method  used  to  block  the  penstock  should  be  investigated 
by  a  registered  professional  engineer  knowledgeable  in  dam  design  and 
construction.  Repairs  should  be  conducted  accordingly. 

3.  A  method  to  drain  the  reservoir  should  be  prepared. 

4.  The  debris  in  the  spillway  near  the  left  abutment  should  be 
removed. 


11 


5.  A  regularly  scheduled  operations  and  maintenance  program 
should  be  prepared  and  Implemented  at  the  dam. 

6.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

7.  A  safety  Inspection  program  should  be  implemented  with 
inspection  at  regular  Intervals  by  qualified  personnel. 


APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 


ALIGNMENT  OF  THE  CREST 


Not  applicable 


FOUNDATION  I  No  visible  deficiencies  observed 


STAFF  GAUGE  OR  REGORDER  None 


EMERGENCY  GATE 


a 


aS 

CO 


OTHER 


CLEAR  LAKE 

SCALE  l"*2 
(APPROX.) 


CLEAR  LAKE  DA 


APPENDIX  B 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION,  PHASE  I 


IS  I 


-  DISCHARGE  RATINGS  None 
RAINFALL/RESERVOIR  RECORDS 


MAINTENANCE  None 

OPERATION 

RECORDS 


r 
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APPENDIX  C 
PHOTOGRAPHS 


ES  PHOTO  LOCATION 


IKS' 


"1 


CLEAR  LAKE  DAM 
PA  175 


Sheet  1 

Front 

(1)  Partial  view  of  the  spillway  crest  and  left  abutment.  Note 
the  fill  which  partially  blocks  the  spillway  overflow  near 
the  left  abutment  and  the  deteriorated  metal  pipe  at  the 
toe  of  the  left  abutment. 

(2)  View  of  the  spillway  crest,  right  spillway  wingwall  and 
right  abutment.  Note  the  abandoned  railway  tressel. 

(3)  View  of  discharge  channel  beyond  the  spillway  overflow. 

(A)  Surface  hole  which  connects  to  a  large  void  on  the  left 

abutment.  The  void  is  unstream  of  the  concrete  wall  at  the 
left  abutment  and  in  line  with  the  abandoned  penstock. 

Sheet  2 

Back 

(5)  Seepage  exiting  from  the  toe  of  the  vertical  wall  at  the 
left  abutment  directly  adjacent  to  the  steel  pipe. 

(6)  Downstream  exposure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


APPENDIX  0 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1  (Dam  Safety 
Investigation),  September,  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California. 

A  brief  description  of  the  methodology  used  in  the  analysis  is  pre¬ 
sented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation  (PMP)  is 
derived  and  determined  from  regional  charts  prepared  from  past  rain¬ 
fall  records  Including  "Hydrometeorological  Report  No.  AO"  prepared  by 
the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on  watershed 
size  by  utilization  of  what  is  termed  the  HOP  Brook  adjustment  factor. 
Distribution  of  the  total  rainfall  is  made  by  the  computer  program 
using  distribution  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in  develop¬ 
ment  of  the  overtopping  potential  is  based  on  applying  a  hypothetical 
storm  to  a  unit  hydrograph  to  obtain  the  inflow  hydrograph  for  reser¬ 
voir  routi.'g. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This  method 
requires  calculation  of  several  key  parameters.  The  following  list 
gives  these  parameters  their  definition  and  how  they  were  obtained  for 
these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
topgraphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

*Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using  Modified 
Plus  routing  techniques  where  the  flood  hydrograph  is  routed  through 
reservoir  storage.  Hydraulic  capacities  of  the  outlet  works, 
spillways  and  the  crest  of  the  dam  are  used  as  outlet  controls  in  the 
routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calculated 
and  input  or  sufficient  dimensions  input  and  the  program  will  calcu¬ 
late  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface  areas 
are  either  planimetered  from  available  mapping  or  U.S.G.S.  7.5  minute 
series  topographic  maps  or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF  the  com¬ 
puter  program  will  calculate  the  percentage  of  the  PMF  which  can  be 
controlled  by  the  reservoir  and  spillway  without  the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer  program  is 
equipped  to  determine  the  increase  in  downstream  flooding  due  to 
failure  of  the  dam  caused  by  overtopping.  This  is  accomplished  by 
routing  both  the  pre-failure  peak  flow  and  the  peak  flow  through  the 
breach  (calculated  by  the  computer  with  given  input  assumptions)  at  a 
given  point  in  time  and  determining  the  water  depth  in  the  downstream 
channel.  Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute 
topographic  maps  were  used  in  the  downstream  flood  wave  routing.  Pre 
and  post  failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  RASE 


NAME  OF  DAM:  Clear  Lake  Dam 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =*  23.0  inches 


STATION 

1 

2 

3 

Station  Description 

Sub- area  \ 

Sub- area  R 

Sub-area  C 

Drainage  Area 
(square  miles) 

5.85 

3.6  7 

4.  18 

Cumulative  Drainage  Area 
(square  miles) 

5.05 

8.72 

12.81 

Adjustment  of  PMF  for 
Drainage  Area  (%)(D 


6  hours 

1  14 

12  hours 

125 

24  hours 

1  38 

48  hours 

148 

72  hours 

N/A 

Snyder  Hydrograph 
Parameters 

Ct  <3) 

L  (miles)  ,  . 

Lea  (miles)  .  . 

tp  -  Ct(LxLc  i)  -1*  ’  1,rs‘ 


3.86 
1.82 
2.  JO 


2  3H 
0.42 
1.28 
2.61 
1.33 
1.86 


4.0  5 
1.82 
2.33 


Spillway  Data 


Crest  Length  (ft) 

102 

Freeboard  (ft) 

2.6 

Discharge  Coefficient 

3.3 

Exponent 

1.5 

^  ^Hydromotcorologtca  1  Report  33  (Figure  2),  U.S.  :  he  r  Sore  in 
IJ.S.  Army  Corps  of  Engineers,  1865. 

(^Hydrolog  leal  zone  lofined  by  Corps  of  Engineers,  I! si  t  Inn. re 
District,  for  determining  Snyder's  coef f ic i (r()  .lfKj 

(^Snyder's  Coefficients. 

^^L"Length  of  longest  water  course  from  outlet  to  La  sin  divide. 

^ca^Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ 12.91  sq.m. 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY): 


1441 ,0[393  ac-ft] 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) 

Unknown 


N/A 


ELEVATION  MAXIMUM  DESIGN  POOL: 

1443.6 


ELEVATION  TOP  DAM: 


SPILLWAY  CREST: 


a. 

FI pvarion 

1441.0 

b. 

Tvpe 

Modified  broad  crest 

c . 

Width 

2  feet 

d. 

Length 

T02  feet 

e. 

Location  Spillover. 
Number  and  Type  of 

Entire  sdccion 

f . 

~  None 

Gates 

OUTLET  WORKS: 


a. 

b. 

c. 

d. 

e. 


Type  - 

Location  _ 

Entrance  inverts  _ 

Exit  inverts  _ 

Emergency  drawdown 


None 

_ None 

None 

fJone 

facilities 


None 


HYDROMETEOROLOGICAL  GAUGES: 


a. 

b. 

c. 


Type  - 

Location 

Records 


None 

-None. 

None 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


Unknown 
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APPENDIX  E 
DRAWINGS 


DRAINAGE  AREA  MAP 

SCALE:  I"  3200' 


SITE  LOCATION  MAP 
CRAWFORD  COUNTY,  PENNSYLVANIA 
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APPENDIX  F 
GEOLOGY 
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General  Geology 

The  Clear  Lake  Dam  Is  located  in  the  Glaciated  Section  of  the 
Appalachian  Plateaus  Province,  This  section  is  an  area  where  the 
advancing  and  retreating  Ice  sheets  of  Pleistocene  time  deposited 
drift,  both  In  the  valleys  and  on  the  uplands.  Tie*  drift  is  generally 
composed  of  clay,  sand,  and  gravel,  though  In  some  places  the  drift  Is 
a  dense  ipervlous  till.  The  sand  and  gravel  of  the  glacial  drift  are 
the  largest  producers  of  groundwater  In  tills  area. 

The  dam  is  underlain  by  Upper  Devonian  Age  rocks  of  the  Klceville 
Formation.  This  unit  consists  of  mostly  shale,  with  slltstones  and 
sandstones.  The  rocks  general  1  appear  to  he  horizontal,  th<  ugh  there 
Is  a  slight  regional  dip  to  the  smith  of  less  than  one  decree. 
Irregularities  In  the  dip  do  exist,  hot  are  usus.nl  I  y  slight.  There  is 
no  major  faulting  indicated  In  the  vi-initv  <.f  Clear  Lake  D.,n. 
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geologic  map  of  area  around  clear  lake  dam 
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